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Es sind bereits Kolbenmaschinen bekannt, 
bei denen die Kolben von znehreren parallel 
zu einer Welle 11m diese herum angeordneten 
Zylindern oder Zylinderpaaren mit einer auf 
5 einer s chief en Kr6pfong dieser Welle lose 
sitzenden Scheibe verbunden sind, woduzch je 
nach der Art der Maschine'doxch die motorische 
Hin- und Herbewegung der Kolben in ent- 
sprechender A'ufeinand erf olge eine Taumel- 
10 bewegung der Scheibe erzeugt wird, die die 
schrage Ktirbellabpfung der Welle und damit 



diese selbst in Drehung versetzt, oder umge- 
kehrt ein drehender Antrieb der Welle die 
Taumelbewegung der Scheibe erzeugt, die ihrer- 
seits die Zylinderkolben hin und her bewegt. 15 
In dem ein en Falle kann die Maschine als 
Kxaftmaschine, in dem anderen als Pumpe, 
Kompressor 0. dgl. wirken. 

Wird eine solche Maschine mit hohen Um- 
laufszahlen angetrieben, so entsteht durch die 20 
Massenwirkung der bewegt en Teile das Be- 
streben, die ganze Maschine kreispendelartig 




in Schwingungen zu versetzen. Dieses Bestreben | 
irariTi nun gemafl der Erfindung in einfacher j 
Weise dadurch beseitigt werden, daB man zwei . 
Zyliudersysteme der angegebenen Art, deren 
5 jedes also aus einer Anzahl von urn die Welle ; 
herum angeordneten Zylinderpaaren besteht, \ 
mit je einer Scheibe zusammen arbeiten laflt, : 
welche beiden Scheiben auf symmetrisch zu- 
einander geneigten schragen Kropfungen einer j 
io durchgehenden Welle sitzen. Die beiden Zy- 
lindersysteme arbeiten also symmetrisch zuein- j 
ander auf die gemeinschaftliche Welle.- und die i 
Massenwirkungen heben einander in jedem 
Augenblicke auf, so daB man nunmehr in der j 
15 Lage ist, eine solche Verbundmaschine mit j 
sehr grofien Umlaufszahlen laufen zu lass en. , 
Fur Maschinen der bekannten Art wurdc j 
auch bereits vorgeschlagen, die zu beiden Seiten j 
der auf der schragen Wellenkropfung sitzenden j 
20 Scheibe befindlichen Zylinder gegeneinander zu 
versetzen, urn die Stetigkeit des Antriebes zu 
erhohen. Dies hat aber den Nachteil, daB 
dann keine Paare einander gegenuberliegender 
Zylinder mehr vorhanden sind, deren Kolben 
25 durch je eine Kolbenstange mit einander ver- | 
bunden und diese gemeinsanien Kolbenstangen 
durch die Kolben seibst geradegefuhrt waren. 
Bei Anwendung von zwei Zylindersystemen, 
wie eben geschildert, laBt sich aber dieses 
30 Prinzip ohne weiteres verwirklichen, indem 
namlich die Zylinder des einen Systems gegen- 
iiber denen des anderen Systems um den 
halben Winkelabstand zwischen zwei benach- 
barten Zylindern versetzt werden, so daB also 
35 die Stetigkeit des Antriebes auf die von beiden 
Zylindersystemen gemeinschaftlicLangetriebene 
Welle erhdht wird, ohne daB hierbei die 
erwahnte Aufhebung der Massenwirkung in ; 
einem praktisch in Betracht kommenden MaB - 
40 leiden wurde. 

Die Zeichnung zeigt in Abb. 1 schematisch 
eine Ausfuhrungsform einer Mas chine nach der 
vorliegenden Erfindung in einem Achsialschnitt 
und in Abb. 2 eine Stirnansicht der Zylinder. • 
45 Die Abb. 3 zeigt die Stirnansicht der Zy- j 
linder bei gegenseitiger Versetzung der Zylinder \ 
der beiden Maschinensysteme. 

Bei jeder der beiden Maschinensysteme I, 1 
II ist an jeder Halfte des zweiteiligen Kur- 
50 belgehauses eines der Lager der Welle a i 
sowie eine Anzahl von um diese herum in j 
gleichen Abstanden verteilten Zylinderpaaren m ; 
angeordnet, die mit den Kurbelgehausehalften ; 
aus einem Stuck bestehen konnen. Die beiden ( 
55 Systemen I, II gemeinsame Welle a besitzt 1 
fur jedes System eine schiefe Kropfung b, auf ; 
der eine Scheibe c lose gelagert ist, welche • 




Scheibe an ihrem Umfange eine Anzahl von 
radial gefuhrten Gleitstucken p tragi Diese 
Gleitstucke j> f ass en die die gleichlaufenden -u 
Kolben zweier gegenuberliegender Zylinder m_ 
verbindenden Kolbenstangen n an. Die beiden 
KrSpfongen b der Welle a sind zuein ander 
symmetrisch. 

Das Zylindersystem I arbeitet dem Zylinder- 65 
system II entgegen, so daB also die Massen- 
wirkungen der beiden Mas chin enteile einander 
gegenseitig aufheben. 

Die Abb. 2 zeigt in schematisch er Darstellung 
die Austeilung der Zylinderpaare m im Kreise 70 
um die Welle a herum, also hier beispiels- 
weise acht in gleichen Abstanden vonein ander 
entfernte Zylinderpaare. Die Zylinderpaare b ei- 
der Maschinenteile sind dabei in gleicher Weise 
um die Welle a herum angeordnet, so daB also 75 
in der Achse jedes Zylinderpaars des einen Ma- 
schinenteiies auch ein Zylinderpaar des anderen 
Maschinenteiles liegt. Man kann aber auch, 
wie aus Abb. 3 ersichtlich, die Zylinderpaare 
des einen Maschinenteiles gegenuber denen des 80 
anderen um den halben Winkelabstand zweier 
benachbarter Zylinderpaare gegeneinander ver- 
setzen. (Die voll ausgezogenen Kreise zeigen 
die Zylinderpaare des einen Maschinenteiles in 
Stirnansicht und die gestrichelten Kreise die 85 
Zylinderpaare des anderen Maschinenteiles.) 
Diese gegenseitige Versetzung der Zylinderpaare 
hat den Vorteil, daB die Stetigkeit des Antriebes 
der gem einschaftlichen Welle a erhoht wird, 
indem die Impulse des einen Maschinenteiles go 
in den Zwischenraumen der Impulse des anderen 
Maschinenteiles auf treten. Der Ausgleich der 
Massenwirkungen wird hierdurch, praktisch 
genommen, nicht beeintrachtigt. 
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Patent- An SPRttc he: 

r. Kolbenmaschine, bei der die Kolben 
einer Anzahl von um eine Welle herum 
parallel zu dieser fest abgcordneten Zylinder- 
paaren mit einer auf einer schief en Kropfung 100 
dieser Welle lose sitzenden Scheibe ver- 
bunden sind, dadurch gekennzeichnet, daB 
zwei Systeme von Zylinderpaaren auf zwei 
Scheiben einwirken, die auf zueinander 
symmetrischen schiefen KrSpfungen einer 105 
gemeinschaftlichen Welle sitzen, um eine 
Ausgleichung der Mass enwirkungen der 
beiden Systeme zu erhalten. 

2. Kolbenmaschine nach Anspruch 1, 
dadurch gekennzeichnet, daB die beiden 110 
Zylindersysteme um den halben Winkel- 
abstand zweier benachbarter Paare gegen- 
einander versetzt sind, um die Stetigkeit 
der Kraftubertragung zu erhohen. 
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Piston engines are known in which the pistons are connected, by a plurality of cylinder or 
cylinder pairs disposed parallel to a shaft and therearound to a disk movably seated on an oblique 
throw of said shaft, whereby, depending on the type of engine, the propulsive reciprocating 
movement of the pistons produces in corresponding sequence a wobbling motion of the disk, which 
sets the slanted crank throw of the shaft and thus the shaft itself in rotation, or, conversely, a rotary 
propulsion of the shaft produces the wobbling motion of the disk, which in turn moves the cylinder 
pistons back and forth. In the one case, the engine can act as a prime mover, and in the other, as a 
pump, compressor, or the like. 

If such an engine is driven at a high number of rotations per minute, the mass effect of the 
moving parts will give the engine as a whole a tendency to oscillate in a circular pendulum motion. 
This tendency can now be eliminated in a simple manner according to the invention in that two 
cylinder systems of the aforesaid type, each thus consisting of a number of cylinder pairs disposed 
about the shaft, are each made to cooperate with one disk, which two disks are seated on oblique 
throws of a continuous shaft that are tilted symmetrically toward each other. The two cylinder 
systems therefore operate in mutual symmetry on the common shaft; and the mass effects cancel 
each other out at all times, so that such a compound engine can henceforth be operated at very high 
rotations per minute. 

For engines of the known species, it has previously been proposed that the cylinders on both 
sides of the disk seated on the slanted crankshaft throw be offset with respect to one another in 
order to increase the steadiness of the propulsion. However, this has the disadvantage that there are 
no longer pairs of mutually opposite cylinders whose pistons are interconnected by a piston rod for 
each pair, these common piston rods being guided in a smdght line by the pistons themselves. 
However, with the use of two systems of cylinder,, as described hereinabove, this principle can 
readily be implemented by offsetting the cylinders of the one system with respect to those of the 
other system by half the angular distance between two adjacent cylinders, thereby increasing the 
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steadiness of propulsion on the shaft driven jointly by the two cylinder systems without deling 
in any practically significant manner from the aforesaid cancelling of the mass effect - 

In the drawing, Fig. 1 is a schematic depiction of an embodiment of an engine according to 
the present invention in axial section and Fig. 2 is a front view of the cylinders. 

Figure 3 shows the front view of the cylinders with the cylinder of the two engine systems 
offset with respect to one another. 

In each of the two engine systems I, U, disposed on each half of the two-part crankcase is 
one of the bearings of the shaft a and a number of cylinder pairs m which are distributed evenly 
spaced therearound and which can be of one piece with the halves of the crankcase. The shaft a 
common to both systems I, H comprises for each system an oblique throw b on which is movably 
mounted a disk c which carries at its periphery a number of radially guided sliders p. Said sliders p 
grasp piston rods n connecting the pistons, moving in the same direction, of two opposite cylinders 
m. The two throws b of the shaft a are mutually symmetrical. 

Cylinder system I works in opposition to cylinder system II, so that the mass effects of the 
two engine parts cancel each other out. 

Figure 2 is a schematic representation of the distribution of the cylinder pairs m in a circle 
about the shaft a, i.e., here, for example, eight cylinder pairs disposed equidistantly from one 
another. The cylinder pairs of both engine parts are disposed in the same manner about the shaft a, 
so that within the axis of each cylinder pair of the one engine part there is disposed a cylinder pair 
of the other engine part as well. However, as is evident from Fig. 3, the cylinder pairs of the one 
engine part can also be offset with respect to those of the other by one-half the angular distance 
between two adjacent cylinder pairs. (The unbroken circles represent the cylinder pair, of the one 
engine part in front view and the dashed circles the cylinder pairs of the other engine part.) 
Offsetting the cylinder pairs with respect to one another has the advantage of increasing the 
steadiness of-propulsion of the common shaft a, since the impulses of the one engine part occur in 
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the intervals between the impulses of the other engine pan. The balancing of the mass effects u not 
impaired by this to any practical extent. 



CLAIMS 

1. A piston engine wherein the pistons of a number of cylinder pairs fixedly disposed about 
a shaft and parallel thereto are connected to a disk movably seated on an oblique throw of said 
shaft, characterized in that two systems of cylinder pairs act on two disks seated on mutually 
symmetrical oblique throws of a common shaft to balance the mass effects of the two systems. 

2. A piston engine according to Claim 1, characterized in that the two cylinder systems are 
offset with respect to each other by one-half the angular distance between two adjacent pairs in 
order to increase the steadiness of power transmission. 

1 sheet of drawings appended 
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Piston engines are known in which the pistons are connected, by a plurality of cylinders or 
cylinder pairs disposed parallel to a shaft and therearound to a disk movably seated on an oblique 
throw of said shaft, whereby, depending on the type of engine, the propulsive reciprocating 
movement of the pistons produces in corresponding sequence a wobbling motion of the disk, which 
sets the slanted crank throw of the shaft and thus the shaft itself in rotation, or, conversely, a rotary 
propulsion of the shaft produces the wobbling motion of the disk, which in turn moves the cylinder 
pistons back and forth. In the one case, the engine can act as a prime mover, and in the other, as a 
pump, compressor, or the like. 

If such an engine is driven at a high number of rotations per minute, the mass effect of the 
moving parts will give the engine as a whole a tendency to oscillate in a circular pendulum motion. 
This tendency can now be eliminated in a simple manner according to the invention in that two 
cylinder systems of the aforesaid type, each thus consisting of a number of cylinder pairs disposed 
about the shaft, are each made to cooperate with one disk, which two disks are seated on oblique 
throws of a continuous shaft that are tilted symmetrically toward each other. The two cylinder 
systems therefore operate in mutual symmetry on the common shaft; and the mass effects cancel 
each other out at all times, so that such a compound engine can henceforth be operated at very high 
rotations per minute. 

For engines of the known species, it has previously been proposed that the cylinders on both 
sides of the disk seated on the slanted crankshaft throw be offset with respect to one another in 
order to increase the steadiness of the propulsion. However, this has the disadvantage that there are 
no longer pairs of mutually opposite cylinders whose pistons are interconnected by a piston rod for 
each pair, these common piston rods being guided in a straight line by the pistons themselves. 
However, with the use of two systems of cylinders, as described hereinabove, this principle can 
readily be implemented by offsetting the cylinders of the one system with respect to those of the 
other system by half the angular distance between two adjacent cylinders, thereby increasing the 



steadiness of propulsion on the shaft driven jointly by the two cylinder systems without detracting 
in any practically significant manner from the aforesaid cancelling of the mass effect. 

In the drawing, Fig. 1 is a schematic depiction of an embodiment of an engine according to 
the present invention in axial section and Fig. 2 is a front view of the cylinders. 

Figure 3 shows the front view of the cylinders with the cylinders of the two engine systems 
offset with respect to one another. 

In each of the two engine systems I, n, disposed on each half of the two-part crankcase is 
one of the bearings of the shaft a and a number of cylinder pairs m which are distributed evenly 
spaced therearound and which can be of one piece with the halves of the crankcase. The shaft a 
common to both systems I, II comprises for each system an oblique throw b on which is movably 
mounted a disk c which carries at its periphery a number of radially guided sliders p. Said sliders p 
grasp piston rods n connecting the pistons, moving in the same direction, of two opposite cylinders 
m. The two throws b of the shaft a are mutually symmetrical. 

Cylinder system I works in opposition to cylinder system n, so that the mass effects of the 
two engine parts cancel each other out. 

Figure 2 is a schematic representation of the distribution of the cylinder pairs m in a circle 
about the shaft <z, i.e., here, for example, eight cylinder pairs disposed equidistantly from one 
another. The cylinder pairs of both engine parts are disposed in the same manner about the shaft a, 
so that within the axis of each cylinder pair of the one engine part there is disposed a cylinder pair 
of the other engine part as well. However, as is evident from Fig. 3, the cylinder pairs of the one 
engine part can also be offset with respect to those of the other by one-half the angular distance 
between two adjacent cylinder pairs. (The unbroken circles represent the cylinder pairs of the one 
engine part in front view and the dashed circles the cylinder pairs of the other engine part.) 
Offsetting the cylinder pairs with respect to one another has the advantage of increasing the 
steadiness of propulsion of the common shaft a, since the impulses of the one engine part occur in 



the intervals between the impulses of the other engine part. The balancing of the mass effects is not 
impaired by this to any practical extent. 

CLAIMS 

1. A piston engine wherein the pistons of a number of cylinder pairs fixedly disposed about 
a shaft and parallel thereto are connected to a disk movably seated on an oblique throw of said 
shaft, characterized in that two systems of cylinder pairs act on two disks seated on mutually 
symmetrical oblique throws of a common shaft to balance the mass effects of the two systems. 

2. A piston engine according to Claim 1, characterized in that the two cylinder systems are 
offset with respect to each other by one-half the angular distance between two adjacent pairs in 
order to increase the steadiness of power transmission. 

1 sheet of drawings appended 
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